Soliton explosions are one of the most striking phenomena observed in mode-locked lasers. They were first predicted theoretically in a one-dimensional complex cubic-quintic Ginzburg-Landau equation (CQGLE) [1] in the case of anomalous linear dispersion and then were verified experimentally in a Kerr lens mode-locked Ti:sapphire laser [2] . In this regime, a localized pulse circulating in the cavity experiences an abrupt structural collapse at certain points of the time evolution subsequently recovering its original shape. The experimentally observed explosions are similar but not identical to each other and the times between them appear to be randomly distributed. Among other reported features is the existence of symmetric and asymmetric explosions in a wide range of system parameters. Exploding solitary pulses have been recently observed in an all-normal-dispersion Yb-doped modelocked fiber laser operated in a transition regime between stable and noise-like emission [3] and the experimental results have been successfully compared with realistic numerical simulations based on a model of complex pulse propagation in optical fibers. In [4] , the connection of this model with the CQGLE with additional higher-order nonlinear and dispersive effects (HOEs) was established and the existence of periodic one-side explosions was reported. However, despite significant theoretical interest (see e.g. [5]), the impact of HOEs on the dynamics of a localized pulses and on the onset of soliton explosions have not been extensively studied so far.
Soliton explosions are one of the most striking phenomena observed in mode-locked lasers. They were first predicted theoretically in a one-dimensional complex cubic-quintic Ginzburg-Landau equation (CQGLE) [1] in the case of anomalous linear dispersion and then were verified experimentally in a Kerr lens mode-locked Ti:sapphire laser [2] . In this regime, a localized pulse circulating in the cavity experiences an abrupt structural collapse at certain points of the time evolution subsequently recovering its original shape. The experimentally observed explosions are similar but not identical to each other and the times between them appear to be randomly distributed. Among other reported features is the existence of symmetric and asymmetric explosions in a wide range of system parameters. Exploding solitary pulses have been recently observed in an all-normal-dispersion Yb-doped modelocked fiber laser operated in a transition regime between stable and noise-like emission [3] and the experimental results have been successfully compared with realistic numerical simulations based on a model of complex pulse propagation in optical fibers. In [4] , the connection of this model with the CQGLE with additional higher-order nonlinear and dispersive effects (HOEs) was established and the existence of periodic one-side explosions was reported. However, despite significant theoretical interest (see e.g. [5] ), the impact of HOEs on the dynamics of a localized pulses and on the onset of soliton explosions have not been extensively studied so far. In this work we study how the HOEs, namely, third-order dispersion, self-steepening and self-frequency shift determined by the intrapulse Raman scattering, impact the onset of soliton explosions in the CQGLE. Using the path following techniques, we reconstruct the branches of a single localized pulse and show that HOEs split the symmetric and asymmetric explosion modes, leading to the formation of left-and right-one-side periodic explosions (see Fig. 1 (a) , where the peak pulse intensity is presented as a function of the loss parameter). Furthermore, we show how the interplay of the HOEs can result in non-trivial interaction of the explosions modes H L , H R resulting in the selection of right-or left-explosions for certain set of system parameters. This information allows us to reconstruct the bifurcation diagrams in e.g., the plane spanned by the loss δ and third order dispersion coefficients β 3 , containing the information about the region of existence and stability of a single pulse solution (see Fig. 1 (b) ). Finally, we study the impact of HOEs on the stable pulse profile and we predict new, induced by HOEs only, pulsating instabilities (cf. Fig. 1 (c) ), leading to the significant reduction of the stability region of the singe pulse if higher-order nonlinear and dispersive effects are presented.
